Introduction: The purpose of the six-minute walk test (6MWT) is to evaluate cardiopulmonary capacity using a low-cost test that is easy to administer, generally well tolerated by different populations and reflects one's performance on activities of daily living. However, few studies have been conducted to determine the difference between performing the 6MWT indoors and outdoors. Objective: The aim of the present study was to compare the distance covered on the 6MWT performed indoors and outdoors and evaluate the following physiological variables: heart rate, blood pressure and the subjective sensation of shortness of breath, using the Borg perceived exertion scale. Materials and methods: A prospective, randomized, clinical trial was conducted involving eight healthy females not engaged in regular physical activity, with
Introduction
The first walk tests were described by Cooper in 1968, in which the distance travelled was correlated to oxygen consumption after conducting a 12-minute walk. The six-minute walk test (6MWT) is a valid measure of functional status commonly used for evaluating individuals with chronic obstructive pulmonary disease (1, 2) . This test is typically administered in an enclosed indoor corridor free of distractions and patients are instructed to travel as far as possible in six minutes (3) . However, this environment is somewhat artificial and may not adequately reflect one's performance on activities of daily living.
A number of researchers consider the 6MWT to be a sub-maximum exercise test, the purpose of which is to evaluate functional exercise capacity and tolerance to physical exertion. This test is commonly chosen because it is easier to administer, better tolerated and better reflects activities of daily living than other walk tests (1) . The subject is permitted to determine the pace, which is an advantage for those who have physical limitations and cannot tolerate a maximum exercise test. However, walking intensity can be influenced by standardized phrases used for speaking to the patient, as the amount of encouragement and enthusiasm given can lead to as much as a 30% difference in the distance travelled (2, (4) (5) (6) (7) (8) (9) (10) (11) (12) .
The 6MWT has also been used as a predictor for heart and lung transplantation, the assessment of functional status in elderly individuals as well as patients with chronic obstructive pulmonary disease and chronic heart failure to determine responses to therapeutic interventions. Moreover, this test seems to have a good correlation with maximum oxygen uptake (peak VO 2 ) (2, 10, (13) (14) (15) .
Several studies have shown that the 6MWT can be applied on a treadmill, in a hallway or in an open environment. According to the American Thoracic Society (ATS), the 6MWT should be performed in an indoor environment (hallway) to avoid the influence of climate (10) . However, some studies have found significant differences with a normal pace between open and closed environments, with individuals reaching a greater distance in the former (5) . While an indoor environment is most often employed for the performance of the 6MWT, few studies have demonstrated the existence of differences between open and closed environments or when the test is performed on a treadmill (13, 16, 17) .
Considering the costs involved in obtaining a specific space for the indoor administration of the 6MWT indoors and the existence of regions that prevent outdoor activities for climatic reasons, it is essential to determine the influence of these two environments on the 6MWT so that this test can be administered in accordance with the convenience of the location.
As it is well known that the physiological responses to exercise differ between men and women, the decision was made to evaluate healthy females in the present study to gain a better understanding of their physiological responses. Thus, the aim of the present study was to compare the performance of healthy females on the 6MWT in open and closed environments based on the distance travelled and physiological variables to determine the possible influence of these environments on the results and provide flexibility in the choice of where the test is to be applied, which may exert an impact on the cost of administering this test.
Materials and methods

Subjects
This study was conducted at a renowned private hospital in the city of Sao Paulo, Brazil. The sample consisted of eight females selected by convenience. All volunteers read and signed a statement of informed consent. This study received approval from the Human Research Ethics Committee under protocol number 1523/07.
The inclusion criteria were age 22 to 27 years, adequate health status and a sedentary lifestyle, as determined using the International Physical Activity Questionnaire (18) . The exclusion criteria were musculoskeletal or neuromuscular problem that significantly limited the ability to walk, cognitive or behavioral disorders, unstable angina, uncontrolled hypertension, severe pulmonary hypertension, a recent history of cardiac arrhythmia or myocardial infarction and any clinical condition that could be exacerbated by physical exertion. In the present study, there were no cases of exclusion of the volunteers.
Procedures and design
The 6MWT was performed in accordance with the guidelines established by the ATS (2). The equipment required for the test were a chronometer (Technos Skydiver Professional™, Brazil), measuring tape, pulse oximeter (Tuffsat ™ , Sao Paulo, Brazil), heart rate monitor (Polar Frequency Model S810™, Finland), sphygmomanometer (BD™, Germany), stethoscope (Littmann™ Classic II SE, USA) and scale (Bismark™, Sao Paulo, Brazil).
The volunteers performed the 6MWT once in a closed environment and once in an open environment. The order of the tests was determined randomly. The outdoor test was performed on a 30-meter track between 8 and 10 am in the morning to avoid exposure to high temperature and the indoor test was performed along a 30-meter track in a closed corridor following the recommendations of the ATS. The same previously trained examiners monitored all tests. Heart rate and shortness of breath (Borg scale) were determined before (at rest), during (in the 3 rd and 6
th minute of the test) and after the test (each minute during recovery). Blood pressure was determined before (at rest) and after the test (each minute during recovery). The volunteers were instructed to walk from one end of the track to the other at the fastest possible pace for six minutes. The tests were performed with an interval of at least 30 minutes between one test and the other.
The volunteers were instructed to stop the test if they felt symptoms, such as pain in the lower limbs, tachycardia or other symptoms of discomfort. The pulse oximeter remained on the volunteer to monitor oxygen saturation. The test was interrupted if the desaturation level was lower than 88% or if 90% of maximum heart rate was reached. The 6MWT was well tolerated by all volunteers, with no complications during or after the test.
Statistical analysis
The results were analyzed using the Statistical Package for Social Sciences (SPSS 21.0 for Mac OS, Chicago, USA). The data were expressed as mean and standard deviation (±). Either the paired Student's t-test, ANOVA one-way and Blant-Altman was used for the comparisons between tests, with statistical significance defined as p < 0.05.
Results
Eight healthy women who did not exercise regularly participated in the present study. Table 1 displays the anthropometric characteristics of the sample.
114.063 ± 16.80 mmHg in the closed environment. No significant differences between environments were found regarding this variable at any evaluation time (Figure 1 ). (Figure 1) .
In both environments, the mean Borg perceived exertion score was 6 (range: 6 to 7) at rest, reaching a peak of 12 (range: 9 to 13) in the 6 th minute of the test and dropping to 7 (range: 6 to 7) in the 6 th minute of recovery. No significant differences were found regarding this variable at any evaluation time (Figure 1 
Discussion
The present study compared the distance covered by healthy females on the 6MWT in closed and open environments as well as the behavior of physiological variables: heart rate, blood pressure and the subjective sensation of shortness of breath using the Borg scale of perceived exertion. The main finding was the lack of differences between environments for all variables analyzed.
The 6MWT has gained importance in the assessment of functional exercise capacity in patients with chronic respiratory disease (2, 10) . Exercise capacity varies with age, sex and health status (18) . Important differences in the distance travelled have been observed in studies performed with healthy subjects (19) . Casanova et al. (20) found that males walked a mean distance of 30 meters farther than females and proposed new reference curves for the use of distance on the 6MWT in clinical practice. Furthermore, exercise capacity is a powerful predictor of the prognosis in males with known or suspected coronary disease. Similar findings are described for women, but fewer studies have used peak VO 2 , which is the most accurate measure of exercise capacity (21). Ades et al. (22) found that peak VO 2 diminished progressively with age in both men and women from the third through in HR immediately after the test is considered to be due to the reactivation of parasympathetic function. This increase in vagal activity has been associated with reduced risk of death, which makes HR recovery at the end of a test as an important prognostic marker, according to Cole et al. (25) . The Borg scale of perceived exertion also demonstrated an increase during the test, as expected, with the return to baseline values within the first minute of recovery. Although the differences were non-significant, HR and SBP were higher during and after the test in the closed environment, despite the wide range of environmental factors that could influence the test results in the open environment.
Cruz et al. (5) report that the subjects walked farther in an open environment than a closed environment. However, the study cited divided the 6MWT into normal walking and fast walking. This goes against the guidelines of the ATS, which stipulate instructing the individual to walk as quickly as possible in six minutes. Pires et al. (8) found that younger people with a body mass index < 25 kg/m² walked farther. Likewise, the young volunteers in the present study had a mean body mass index 23.54 kg/m². Troosters et al. (19) attributed the variability in the distance travelled to height, weight, gender and age, suggesting that these variables should be considered when comparing the results obtained by different individuals.
No significant difference was found regarding the distance traveled in the closed and open environments but the Bland-Altman statistical analysis points to a potential difference in the distances between closed and open environment, as three of the eight participants showed significant clinical differences in the distances.
The 6MWT demonstrates moderate correlation with peak VO 2 levels, and ability to predict VO 2 (functional capacity) dependent on distance walked. In previous studies, the 6MWD ≤ 300 m was significantly able to predict likelihood of death or poorer outcomes in 6 months and worse prognostic outcomes (26) . Other studies determined that distances ≤ 450 m and ≤ 490 m, respectively also correlated with VO 2 max (27) .
The small sample size was a limitation of this study and therefore further studies with a larger number of individuals are needed to confirm the similar results when performing the 6MWT in an open or closed environment. the eighth decades of life and was significantly higher in men than women.
Few studies are found in the literature comparing the 6MWT in a closed environment to the test performed on a treadmill. Swerts et al. (23) concluded that a corridor is more appropriate and efficient than a treadmill, whereas Stevens et al. (24) found no significant differences between the two methods. Cruz et al. (5) found significant differences in distance travelled at a normal pace between open and closed environments, with individuals reaching greater distances in the former. Brooks et al. (6) concluded that the test in an open environment reflects the same indexes as those found in a closed environment provided that the climatic variables are stable.
The differences among the female volunteers regarding age, height and body mass index were non-significant, which is in agreement with data described in a study by Enright et al. (10) . To avoid the influence of the learning effect, motivation and environmental factors, the tests were performed following the ATS guidelines, without accompanying the volunteer along the track, only using standardized encouraging phrases, randomizing the order of the tests and always holding the tests in the morning to avoid high temperatures.
Changes occurred in SBP and DBP during the tests, which lead to important physical exercise and hemodynamic autonomic adaptations that influence the cardiovascular system in order to maintain cellular homeostasis in the face of increased metabolic demands. There is an increase in cardiac output, a redistribution of blood flow and increased circulatory perfusion to the exercising muscles. SBP increases directly in proportion to the increase in cardiac output. DBP reflects the efficiency of the local mechanism of vasodilator activity in muscles, which is higher when local capillary density is greater. Vasodilatation in skeletal muscle decreases peripheral resistance to blood flow. Concomitant vasoconstriction, which occurs in tissues not exercised sympathetically, compensates for the induced vasodilatation. Consequently, the overall resistance to blood flow drops drastically at the onset of exercise.
HR increased during the test, with a decrease throughout the recovery period, but without returning to the baseline value after six minutes. The rise in HR during the test is due to the combination of vagal withdrawal and sympathetic activation. The decline
